Interactions of insulin, catecholamines and adenosine in the regulation of glucose transport in isolated rat cardiac myocytes.
The regulation of the glucose transport system by catecholamines and insulin has been studied in isolated rat cardiomyocytes. In the basal state, 1-isoproterenol exhibited a biphasic concentration-dependent regulation of 3-O-methylglucose transport. At low concentrations (less than 10 nM), isoproterenol induced a maximal inhibition of 65-70% of the basal rates, while at higher concentrations (greater than 10 nM) a 25-70% stimulation of transport was observed. In the presence of adenosine deaminase, the inhibition of isoproterenol at low doses was attenuated. No effect of adenosine deaminase was observed on the stimulation of transport at high doses of isoproterenol. The inhibitory effect of isoproterenol returned when N6-phenylisopropyladenosine (a non-metabolizable analog of adenosine) was included along with adenosine deaminase. Dibutyryl cAMP and forskolin both inhibited basal transport rates. In the presence of maximally stimulating concentrations of insulin, cardiomyocyte 3-O-methylglucose transport was generally elevated 200-300% above basal levels. In the presence of isoproterenol, insulin stimulation was inhibited at both high and low concentrations of catecholamine, with maximum inhibition occurring at the lowest concentrations tested. When cells were incubated with both adenosine deaminase and isoproterenol, the inhibition of the insulin response was greater at all concentrations of catecholamine and was almost completely blocked at isoproterenol concentrations of 10 nM or less. Dibutyryl cAMP inhibited the insulin response to within 10% of basal transport levels, while forskolin completely inhibited all transport activity in the presence of insulin. These results suggest that catecholamines regulate basal and insulin-stimulated glucose transport via both cAMP-dependent and cAMP-independent mechanisms and that this regulation is modulated in the presence of extracellular adenosine.